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Research Title: Influence of Deflowering and Organic Fertilizer on Growth and Yield
of Stevia
Researcher: Sommart Yoosukyingsatapron

Faculty: Agricultural Technology Department: Plant Production Technology
ABSTRACT

The aims of these study were to determine the effects of deflowering and organic
fertilizer on growth and yield of stevia (Stevia rebaudiana Bertoni). Two experiments were
conducted at the field of Faculiy"of Agriculture Techneloey, King Mongkut’s Institute of
Technology Ladkrabang, during Qcteber, 2015 to February, 2016:

The first_experiment was, oy datermingthe: effect of deflowering at different
growth stages on' growth and )ue[a of, Stewa A randomlzedﬁomplete block design with 4
replications was used. Tré,a’fments wére«deﬂowerlrﬂg 1) at BO'aays after planting, 2) at 30
and 60 days/after plantmg, 3) aPO 60-\and<?5 Edays- aﬂ p[antlrrg, 4) at 30, 60, 75 and 85

days after planting qﬁd 5) H“éﬁl Wnng}?&n’@ky k;peéyveiy.‘ e results are shown

75 ot

that effect of-defla erang n@wth land y?’gﬂd Of‘SfGVIﬁOLLr tm’lei of deflowering gave

the highest plant h @1;, totva{» s;l@ wergﬁtami&a@f dryﬁverg‘ht vield
Therefore, flower rerrpvéq duwlg prouqttlon oﬁ Stévﬁ pl.ant should be practiced in order

%

to increase growth ana‘tba?@reld S "l = 'F“;f?.‘ ' \,hlji

The second expe??menr was:ter ﬁe@rmmé’thg mﬂueﬁ)ce of* organic fertilizer on
growth and yield\of Stevia. /-\r\Plrt plot: m,rando?mz’é/tomp{ete blogk design with 3

SN ) -

replications was arranged. Two kinds of ‘organic” manures (Pig andsCcow manures) and six

ompared to control.

rates of application (I;n2%3, & and) 5 jton-rai, 'Ywiere as-main plots and sub plots,
respectively. The results disctosed“that--Stevia=applied with pig manure produced
significantly higher dry weight of stem, leaf, root and leaf dry weight yield than at applied
with cow manure. The growth and yield of Stevia with manure at 5 ton rai . were the
highest followed by those Stevia applied with 4, 3, 2, and 1 ton rai’ of manure,
respectively. However, the growth and yield of Stevia with manure at 0 ton rai (control)

were the lowest.

Keywords : Stevia, Deflowering, Organic manure, Growth, Yield
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Effects of deflowering on growth and yield of Stevia
(Stevia rebaudiana Bertoni)
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ABSTRACT: No studies have been can'icdks'ﬁt_'m:u;e citﬂtcict Epﬁdc‘ﬁ_é’u{féﬁng on the yield.of Stevia plant. So, the
objective of this study was to.determine the effect of defloweririg on growth and yield of Stévia. A plot experiment
was carried out at Faculty of Agricultural Technology, King Mongkut's Institute of Technology Ladkrabang, Bangkok
during November, 2015 to February, 201 6. A randomized complete block design with Keywords: Stevia, Deflowering,
Growth, Yield three replications wasugsedvThe five of deflowering treatments were 1.) control (no flower removal)
2.) one time of deflowering at 30 days aftertransplanting(DAT)-3") two times of deflowering at 30 and 60 DAT 4.)
three times of deflowering at 30, 60 and 75 DAT and"5-yfourtimes of deflowering at 30, 60, 75 and 85 DAT. The
results disclosed that flower removal produced significantly (P=0.05) greater plant height, total dry weight and lcaf
dry weight yield compared to the control. Four times of deflowering plant gave the highest plant height (50.95 cm),
total dry weight (13.15 g plant") and leaf dry weight yield (81.21 g m™) compared to the control. Thus, flower removal
during production of Stevia plant should be practiced in order to increase growth and leaf yield.
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Department of Plant Production Technology Faculty of Agricultural Technology, King Mongkut's Institute of
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Table 1 Stem height, stem, leaf, root and total dry weight and leaf dry weight yield of Stevia rebaudiana Bertoni
at 120 days after transplanting grown under different deflowering.

Stem LDW
Stem DW. Leaf DW. RootDW. Total DW
Treatment height \ , , . Yield
(g plant”) (gplant’) (gplant’) (g plant’) .
(cm.) m?)
Deflowering
30 DAT 3210CD 210CD 278CD 077CD 565D 38.11CD
30, 60 DAT 3867BC  272BC  352BC  1.00BC 725C 48.26BC
30, 60, 75 DAT 4160 B 3148 4.55.8 1.34B 905B 62468
30, 60, 75, 85 DAT 50.95A  474A 592 A", 248A  13.15A 8121A
Control 28.42D- 129D 225D 058D+, 412D  30.85D
Mean 3836 - 28011/, 3:80 1.23 7.84 52.18
F-test 9.090° €214, — 1540 4238 W63 1541
LSD (0.05) =890 ~a1 4 586 | SV AAY =935 165 15.78
CV. (%) G1505 SA4998 963 864 1287\ 1963

DW = dry weight; LDW =
did not different sngnlﬁcantlj at 1he'0;05

W

LDWYyield{g m?)

leaf dfy weig A'F‘- daysafter {réﬁﬁﬂanﬁg, Ina c’olumn figures with same letter
&bb&bulwy Iev;lxns =-mon’ srgphﬁchﬂﬂyat lﬂe 0.05probability level.
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Figure 1 Effects of number of deflowering on leaf dry weight yield of Stevia.
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Stevia (Stevia rebaudiana{Bettoni) quSL.) isa medglp}lly -impormgaplant, a sweet herb and

is a natural non. caloric bio-sweetenergwhich offers a‘sgl‘utioitx for complex-diabetic problems
and obesity in human.,The obje@ve of this' study was o investigate the, effect of two animal
manures on-growth-6f stevia:'A pet experiment was eonducted i the-net house of Faculty of
Agricultural_Techrology, M 's Institute ‘of ‘Technology L bang,-Bangkok,

Thailand, during July-to November, 2011. A'split plot in sandomized coniplete block design
manurés (cow and chicken %anures) and four

with 4 replications was employed. Two/organic 8 (co

rates of organic mimrar applications (6.25,12:50,18.75 and 25:00:tomrha™") were as main plots
and sub plots, respectively. megﬁu’lts mwwwaﬁmMMH ken manure gave
significantly higher-grofvth {Such 43 stem, Jeaf and reat dry, weight and total dry weight) and
leaf dry weight yieid than thosé'apblied with cow mannire, THe 25100 torf ha\of animal manure
gave the highest of tefal dry weight-and f¢af dry weight'yield while 625 ton ha! of agimal
manure gave ‘the Jowest_ Increasing ¢hicken rdnures rates incredsed growth and ftotal dry
weight of stevial Howevéx,-it may be cancluded that the slevia crop-may be applied with 25.00

B

ton chicken mantire ha™'. Y, S (0
:_\\}‘\V-J_JZIK ;_:.__‘\c 1, {J‘,/:
L, - » . =il
Keywords: Stevia; mangre, growth)yield= ¢ = 4/~ _

Introduction

Stevia (Stevia rebaudiana (Bertoni).Hemsl) is-asweet herb belonging to
Asteraceae family. It is native tocertain regions of the South America
particularly Paraguay and Brazil where its leaves have long been known to be
sweet tasting and is a natural non caloric bio-sweetener, which offers a solution
for complex diabetic problems and obesity in humans. (Brandle ef al., 1998;
Ramesh et al, 2006). The leaves of stevia contain around ten sweetening
glycosides, of which stevioside (3-10%), rebaudioside-A (13%), rebaudioside-
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B, rebaudioside-C, and rebaudioside-D are important (Brandle et al., 1998;
Rank and Midmore, 2006). Stevia and stevioside have been applied as
substitutes for saccharose, for treatment of diabetes mellitus, obesity,
hypertension and caries prevention and a number of studies have suggested
that, besides sweetness, stevioside, along with related compounds which
include rebaudioside-A, steviol and isosteviol, may also offer therapeutic
benefits, as they have anti-hyperglycemic, anti-hypertensive, anti-
inflammatory, anti-tumour, anti-diarrhoeal, diuretic, and immunemodulatory
effects (Chatsudthipong and~Muanprasat.~2009):-~The leaves of Stevia has
functional and sensory-properties superior to those of:many other high-potency
sweeteners, and is‘likely to become a major source of high-potency sweetener
for the growingnatural-food-market, iin ‘the”future- (Goyal, et al,. 2010).
Therefore, thefe has been—a-latge~ interest i -Stevia although, information
concerning organic manure iff Stevia and the c%ct‘tm 1 growth is lacking.
However,-the e@cts of ergamc manuré on physploglcal of Stevia in
Thailand/have rarely’been studied: Therefo’i'e>the investigate of the present
work was to detenpme*th Fgﬂ'c&s of gggan‘t n‘iam;ge on growth and yield of

Stevia. ) \\"m LA d 2 o)
"f .’;-": ;’1"‘! “‘ e) J" " Rt 11 ﬁ' ) % BS = \
& L SN 1\_‘ . _'__;“, J.'L'E.
.,,w = W A
Materials-and rleﬂi l‘ S\ ]
,Y!—-—‘"‘ 3 - _rr—-—- f.‘ ;l'

Location é'ld chmaﬁ ‘@L-écbaa@cmalc S‘ge pot-.experiment | was
conducted.under glass holuse, c.ondiﬁen ;la.n'ﬂ!g‘lu'.lfy,,%T 1 to,]\lqyember 2011 at
Faculty of: Agﬂcultural chhndlogy, King Mongkut's Institufe of Technology
Ladkrabang; Bangl%‘oﬁ Thmhnd ThMpb}'mengal Slf&: | situated/ at an
elevation of 50.m avae mean s%bﬁ&:ﬁ° 43736,21 7 N- l_atitude and 100° 46'
48.45" B\ longitude. The used soil in this study was, Bangkok series,/clay in
texture, slightly acidic with PH. 6.12- Total N, P gn,d ‘were 019, 0.27 and 0.25
present, respectively (Table 1)=AN\mean of 33 70°C maximum témperature,
25.60°C minimunistempetature and 81.00% RH- were ‘recorded during the
period of experimentation.” The) experiment ~was™ laid .out"in split plot in
randomized complete block“design with 3 replication. Treatments consisted of
two organic manure types (chicken.and cow. manures) were used as main plot
and 4 organic manure application rates (6.25, 12.50, 18.75 and 25 tones ha™)
were used as subplot. The organic manures were analyzed for their nutrient
contents in Table 1. The harvest of crop was done after 120 days of planting b
cutting plants 10 cm above ground level. Then, number of branches plant™,
branch dry weight, stem dry weight, leaf dry weight, total dry weight leaf fresh
and dry weight yield were reccorded. Leaf area was measured using Li-cor 300
leaf area meter.
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Table 1 Soil properties and chemical properties of chicken manure and cow
manure were used in this study.

Parameter Soil property Chicken manure Cow manure
pH (1:2.5)" 6.12 6.08 6.78
Total N (%)” 0.19 2.74 0.19
Total P (%)” 0.27 0.68 0.25
Total K (%)" 0.25 1.70 0.24

U1:2.5 water: fertilizer measured by pH meter , ~Kjeldahl method , * ™% method by spectrophotometer
and atomic absorption spectrophotometer.

Results and Discussion

Number of branch.and branch dry weight
Number/of branch andfbfanch dry welghi vatied-with-types of, manures
and application levels. Number df branch andbranch dry.weight of chicken
manure /were sngmfwﬁitly ‘higher at/ the s;umjar appltégslgn levels ‘of cow
manure. /For-application: manure- at | dlﬁ"erentrjcvqls a 1gn1ﬁcantly hlghest
number [of branch”plant!’ !@Mm_ and‘??branc 899 g plant™)
registered “under25.00 - fon 0 i’.wel‘e lcally higher
than other Iower.lévﬂls - (Tabl hl Y
r o ,\, “'“'. ’b

Leaf area-and Ié{ dry’ Rglg‘ly

The effect gn {Qafaar \
organlc manure arﬂ\apphcatlon Je-ve\]s (Iablﬁ- 2) 'The higher; leaf area (715.27
cm’) was, recorded under chicken manure whrgh was sfanstlcally at par/with
cow manure (621.78 em’) In th&cﬁe,n;f dlﬂ'erent eyels of orgamc manures,
maximum leaf area (1, 022\6161@1 ) /was obtained: at’25.00 ton ha™ whxch was
statistically higher'than | 8.75 ton ﬁa‘l‘*(SU’S 10-em?), 12.50ton ha’' (668.20
cm’) and 6.25 tonhd™ (1.75.20 cm’), 7). vespectively.

The leaf dry ‘weight was_ significantly, affected by the“different type of
manures and lcvels of manure ‘application) Leaf dry weight.of chicken manure
(5.87 g plant™) was significantly-higher at the similar application levels of cow
manure (4.46 g plant™). For application-manure at different levels, leaf dry
weight increased thh increasing rates of organic manure. The highest leaf dry
welght 837¢ plant ) was recorded at 25.00 ton ha™ and followed by 18 75 ton
ha™ (638 g plant™), 12.50 ton ha" (4.25 g plant’ '} and 6.25 ton ha” (7.66 g

plant™).
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Table 2 Number of branch, branch dry weight, stem dry weight, leaf area and
leaf dry weight of Stevia rebaudiana Bertoni at harvest grown under  different
manure types and manure rates.

No. of Branch Stem Leaf Leaf

Theakifisnts branch DW ) DW ) areg DW '
(branch  (gplant (g plant (cm”) (g plant
plant) ) " )
Organic Manure Types
Chicken 17.44 oy 9.99 715.27 5.87
Cow 15.13 3.96 8:16 621.78 4.46
Organic Manure Rates
6.25 ton ha’' 5.13 1.64 3.02 175.20 1.66
12.50 ton ha’! 122 87 7.09  668.20 4.25
18.75 ton ha” 201913 Z8%T-—1023 80810 638
25.00 ton'ha” . -y REI3 8994 ~15.98 1,02260. 8.37
Mean R A 1629) |\ 449, « 908 ~-.668.52 5.16
LSD (0.05)(Manure Typg” ) “‘f SCGANBE L33 Y, T4, 9136 1.09
LSD (0.05)Manure Rates) '~ d-.., ;225 ‘ g- v 1561 1120.08 1.18
LSD (0.05)(Manure Typmx M e ns .\ai-” ‘ P ns wy4ns ns
Rates) f 8.0 \‘ s/ h I b’" T
CV. (%)(Ma.nmem ;‘:' 7% NS ‘zﬁ’i‘” \TCil = 215 1883
C.V. (%) Mehurd Ritesb-is-La\an. {13, 19%0% o 26885/ ded4l 310 T, 2175
ns = no significant a\!the 0:05 Jgroﬁﬂﬁhty ]elpl , DIV ! i
A
Root length and tootdry ;Je:gm %‘%
': ’-\ - a'\ '” JRA NG

Root length‘ End root dry w\elg]n “of manures | and
application levels. Raov length and rodﬁiry Wenght oft “chicken manure ‘were

significantly ‘higher ‘at:th; similar %pﬁhcatm levels ‘of/cow ‘manure. For

application manure at different! levels the high St»roo ngth (2136 ¢m'plant™)
and root dry. weight (5,20 g pjant x\vere récdrded“at 25.00 ton orgapic manure
ha™. \=a =/

Total dry weight

Total dry weight different significantly~due to application of different
types of manures and application levels. Total dry weight of chicken manure
was significantly higher at the similar application levels of cow manure.

The application of increasing levels of organic manure increased total dry
weight. Similar results have also been reported by Roy et al., (2010); Dinesh et
al,. (2010) and Mohapatha and Das (2009). Inaddition, Manhas and Gill (2010)
also reported that increment of application of organic manure increased dry
matter accumulation and yield (Mishra and Jain, 2013).
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Table 3 Root length, root dry weight, total dry weight and leaf dry weight yield
of Stevia rebaudiana Bertoni. at harvest grown under different manure types and

manure rates.

Root Root DW  Total DW LDW
length (gplant’) (gplant™) Yield
Treatments (cmn ll;hmf (gm?)
Organic Manure Types
Chicken 18.49 3.30 15.32 42.13
Cow 13.73 292 11.62 38.48
Organic Manure Rates
6.25ton ha™* 11.60 1.30 4.67 7.93
12.50 ton ha™ 14.60 240 12.59 30.51
18.75 ton ha’! 168610 315 17.19 53.64
25.00 ton ha' =& 2136 520 25.42 69.14
Mean g / yis.a S NY3.08. . [\ 1446 40.31
LSD (0.05)(Manure Fypes)<| || QA7 TN LE ¢ 5025 1.14
LSD (0.05)(Manure Rates)=| | W6\ e }0 38 q £0.51 4,02
LSD (0.05)(Manure WMX_Manurc »- ;1 ns o o ,, ns ns
Rates) / ?f} \v. 4 %/
C.V. (%)(Manure T y*”j [ \] “'301@ ‘ ﬂﬁ "‘"145;1 17.98
C.V. (6N Manure Rhteator N2t 17100 KoV vt sl 1997
ns = no significant at the mnswmnmwit DW =dry we1g,?t l@W‘*“i:xtldrwa@xt
-‘_._:_: ) | « Va e
Leaf dry wetghtsqeld £ k- ;j

Leaf'dry welkht‘ ylett} %hgd"iwth typés df méﬂurﬁ and’ aﬁphcatlon levels.
Leaf dry weight yield bf chicken- mﬁﬂmﬂ;‘_t’@ s1gmﬁcantly' iugher at the similar
application level of w’ manure Thls-dmghi be alm'butédi,to the(stimulating
effect of'chicken manure tha\t suﬁphés plant with nutrients required for/better
leaf dry weight Yi€ld (Detpiratméngkal, 2014; Ahdelrﬁéag, 2002)

The perusal “of data mdicat@ thaf m,.ger[eral higher ‘organic matter
resulted in more plant growth compﬁred torthe lower levels. The highest lcaf
dry weight yield (69 14 g m?)-was recorded-at 25.00 ton orgamc manure ha”
the lowest (7.93 g m >)'was-obtained-at 6.25 ton organic-mantire ha.

In general, the treatments Which-included-higher-doses of organic manure
were optimum in increasing different growth parameter of stevia. The
maximum growth obtained may be attributed to the role of organic manures in
better mobilization of plant nutrients that led to vigorous growth of plant in
these treatments. Charam Kumar (2009) in stevia, Joy et al, (2005) in
Curculigo orahioodes and Sudhakara (2005) in Coleus barbatus also recorded
that the use of organic manures alone improved growth parameter of different
medicinal plants. Besides, these manures cause better physical, chemical and
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biological function, which provides carbon as an energy source to soil
microbial resulting in enhanced plant growth and yield (Umesha et al., 2011)

Conclussion

From the results of present investigations on the bases of plant growth and
leaf dry weight yield it may be concluded that chicken manure gave the
significantly higher number of branch and branch dry weight, leaf area, leaf dry
weight, stem dry weight, root-dry weight,.total dry.weight and leaf dry weight
yield compared with cow_manure used. Increasing the rate of applied manure
from 6.25 ton ha't0-25.00 ton-ha™ significantly increased. all the growth and
yield attributes measured In addition, stevia crop-may-be supplied with 25.00

M L N LA

ton chicken manure ha™; o N v
", %) = Y-8
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